Potassium and tetraphenylphosphonium ion-selective electrodes for monitoring changes in the permeability of bacterial outer and cytoplasmic membranes.
A tetraphenylphosphonium ion (TPP(+))-selective electrode, originally developed as a membrane potential indicator, is useful for measuring increases in the permeability of bacterial outer membranes induced by antimicrobial agents. The combination of this electrode with a potassium ion-selective electrode enabled us to determine changes in the permeability of bacterial outer and cytoplasmic membranes simultaneously. Outer membrane permeabilization induced by antimicrobial agents, chlorhexidine and polyhexamethylene biguanide (PHMB), as monitored with the TPP(+) electrode, correlated closely with the ability of the agents to release lipopolysaccharide (LPS) from the outer membrane.